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The invention relates to a dental ceramic material for manufacturing and repairing metal 
ceramic and fully ceramic dental prostheses with a processing temperature of less than 700°C 
and a thermal expansion coefficient a of 13 to 14 . 10" 6 . K~ l between 20 and 500°C. 

Using dental ceramic materials it is possible to produce fully ceramic dental 
prostheses, to carry out reshaping corrections on metal ceramic and fully ceramic dental 
prostheses, to repair damaged parts or to face metal dental prostheses with a ceramic layer. 

In dental medicine, ceramic layers in the style of an enameling on metal frames 
(crowns, bridges) have been applied for many years as facing in order to achieve a natural 
appearance of the dental prosthesis. In this connection, ceramic powders are applied as an 
aqueous slip onto the metal frame and bumed at high temperatures. In this connection, it is 
important for the combustion temperature (processing temperature) of the ceramic mass to be 
at least 100°C below the solidifying temperature of the material of the metal frame and for the 
thermal shock coefficient of the ceramic mass in the 20 to 500°C range to be slightly less than 
that of the metal material, so that during combustion and cooling, no tears occur in the facing 
layer. 

In the same way as this so-called metal ceramic dental prosthesis, fully ceramic dental 
prosthesis pieces such as full crowns, partial crowns, insert fillings and facing trays can also 
be produced in the sintering process with the same ceramic materials on fire-resistant ceramic 
model materials. 

Due to the metal frame materials, dental ceramics of this kind generally need high 
thermal shock coefficients for facing, which should be from 20 to 500°C at 13 to 14 . lCf 6 . K" 
These ceramics are typically processed at 950°C + 30°C, which is too high for some dental 
alloys, however. It is very difficult to substantially decrease the processing temperatures by 
changing the composition of the dental ceramic, without negatively altering the thermal 
shock coefficient and the corrosiveness in the process. Biologically questionable elements 
such as lead oxide must be avoided in the process. Thermal shock coefficients of 13 to 14 . 
10** . K' 1 between 20 and 500°C can be achieved generally only if the dental ceramic masses 
contain 25 to 30 percent by weight alkali oxides. With this, however, the limit of corrosion 
resistance of these ceramic is reached in an acid environment such as in the oral cavity below 
the plaque. 

From DE-OS 39 41 1 460, dental ceramic materials are known for the manufacture, 
correction and repair of metal ceramic and fully ceramic dental prostheses that contain in 
addition to Si02 as remainder. 5 to 15% A1203, 0.5 to 2.5% B203, 0.5 to 2,5% Sb203, 0.1 
to 0.5% CaO, 0.5 to 2.5% BaO, 5 to 10% Na20, 10 to 15% K20, 0. 1 to 0.5% Li20 and 0.1 
to 0.5% F2. These may indeed have a thermal shock coefficient between 20 and 500°C of 
13.5 (+1) . 10* 6 . K.* 1 , but their processing temperature of 730 + 30°C is still too high for some 
dental alloys within facing. 

In patent application P 40 3 1 168.6 not disclosed in advance, ceramic materials for 
facing of metal dental prostheses are described that have a thermal shock coefficient of 16 to 
17.5 . 10* 6 . K' 1 and a processing temperature of 770 + 70°C. They consist of 60 to 6S% Si02, 
10 to 1 5% AI203, 0.7 to 1 .5% B203, 0 to 0.5% Sb203, 0 to 0.5% Ce02, 0 to 0.5% BaO, 0. 1 
to 0.5% CaO, 9 to 12% K2G, 9 to 11% Na20, 0.8 to 1,4% Lt20 and 0.2 to 0.4 F2. 

It was therefore the technical problem of the present invention to develop a dental 
ceramic material for manufacturing and for repairing metal ceramic and fully ceramic dental 
prostheses that should have a thermal shock coefficient of 13 to 14 . IO" 6 . K' 5 between 20 and 
500°C and a processing temperature below 700°C. In addition, it should not contain any 
biologically questionable elements and should be resistant to corrosion in the mouth. 



This technical problem is solved according to the invention by a material that consists 
of 60 to 65 percent by weight Si02, 8.5 to 1 1 percent by weight A1203, 8 to 12 percent by 
weight K20, 10.5 to 12 percent by weight Na20, 0.7 to 2 percent by weight CaO, 0.6 to 2 
percent by weight BaO, 0.5 to 2.5 percent by weight B203, 0.1 to 0.6 percent by weight 
Sb203, 0 to 0.5 percent by weight Ce02, 12 to 3.8 percent by weight Ti02, 0.8 to 1.4 
percent by weight Li20 and 1.2 to 3-8 percent by weight F2. 

The dental ceramic masses preferably contain 60 to 63 percent by weight Si02, 8.5 to 
9.5 percent by weight A1203, 10 to 1 1.5 percent by weight K20, 10.5 to 1 1.5 percent by 
weight Na20, 0.7 to 1.5 percent by weight CaO, 0.6 to 1.2 percent by weight BaO, 0.7 to 1,5 
percent by weight B203, 0.2 to 0.4 percent by weight Sb203, 0.1 to 0.4 percent by weight 
Ce02, 1.5 to 3 percent by weight Ti02, 0.8 to 1.2 percent by weight Li20 and 1.2 to 2.4 
percent by weight F2. 

These dental ceramic materials according to the invention have processing 
temperatures of 650 + 30°C. In this connection, the glass points are at about 450°C and the 
softening points at about 5 10°C They have a very high degree of material homogeneity and a 
very high degree of transparence (over 70% translucence). Torsion resistance according to 
DIN 13925 is at 1 10 N . mm' 2 and thus far above its minimum requirement of 50 N . mm' 2 . 

The mass loss during the corrosion resistance test according to DIN 13925 (16 hours 
in 4% acetic acid) is roughly 0.028 percent by weight. In this connection, torsion resistance 
is surprisingly increased by up to 50%, while it decreases as much as 30% with the known 
dental ceramics. 

The following table shows the composition of a few particularly advantageous 
materials: 



[table: Werkstoff - material] 



Patent claims 

1. Dental ceramic material for manufacturing and repairing metal ceramic and fully ceramic 
dental prostheses with a processing temperature of less than 700°C and a thermal expansion 
coefficient a of 13 to 4 . 10" 6 ' K' 1 between 20 and 500°C, 

characterized by the composition: 

60 to 65 percent by weight Si02, 8.5 to 1 1 percent by weight A1203, 8 to 12 percent by 
weight K20, 10.5 to 12 percent by weight Na20, 0.7 to 2 percent by weight CaO, 0.6 to 2 
percent by weight BaO, 0.5 to 2.5 percent by weight B203, 0.1 to 0.6 percent by weight 
Sb203, 0 to 0.5 percent by weight Ce02, 1.2 to 3.8 percent by weight Ti02 t 0.8 to 1.4 
percent by weight U20 and 1 .2 to 3.8 percent by weight F2. 

2. Dental ceramics material according to claim I, 
characterized in that it contains 

60 to 63 percent by weight Si02, S.5 to 9.5 percent by weight AI203, 10 to 1 1.5 percent by 
weight K20, 10.5 to 1 1.5 percent by weight Na20, 0.7 to 1.5 percent by weight CaO, 0.6 to 
1 .2 percent by weight BaO, 0.7 to 1 .5 percent by weight B203, 0.2 to 0.4 percent by weight 
Sb203, 0.1 to 0.4 percent by weight Ce02, 1.5 to 3 percent by weight Ti02, 0.8 to 1.2 
percent by weight Li20 and 1 .2 to 2.4 percent by weight F2. 
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